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GAO General Accounting Office
— Washington, D.C. 20548

Resources, Community, and
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February 5, 1987

The Honorable Mark O. Hatfield
Ranking Minority Member,;

Committee on Appropriations
United States Senate
Dear Senator Hatfield:
As requested in your December 17, 1985, letter and
suosequent discussions with your office; this report ]
examines the patterns of distribution of federal research
funds to universities and colleges. You expressed.
particular noncern that these funds were excessively .
concentrated in certain institutions and regions of the

limited federal support for the scientific research
undertaken on the&ir campuses and that the system of using
external peer reviewers might unfairly contribute to that
concentration.

We subsequently agreed to (1) determine thé distribution
of federal research funds to universities and colleges by
institution, state, agency, and field of science; (2)

(3) review previous studies of the relationship between
the award process and distribution of federal research
funds, and (4) describe award procedures at the Nationail
Institutes of Health (NIH) and _the National Science
Foundation (NSF). &4s we agreed; this report addresses
points one and two; a subsequent report will examine
points three and four.

To address points one and two, we examined data for total
federal funding for research and development for the 50
states and the District of Columbia and for the 100

federal research awards and represented over 60 percent of

1




§—221714

for fiscal year 1984.

Data for this report were 65E§iﬁéé;fr6ﬁ NSF's Division of
Science Resources Studies, NIH's Division of Research

Grants, the Department of Education's National Center for

Education Statistics; and the U:S. Bureau of the Census.

The following are the principal findings from our
analyses.

~- Although the percentage of féaéfa1 _research and.

universities and colleges has remained re1at1vely

stable from 1967 to 1984 the. comp051txon of the

into the top 100. The too 100 . 1nst1tut*ons

received 88 percent of the federal researchn funds

in 1967 and 86 percent in 1984. Statutory

earmarking of NIH research funds in. appropr:ation

acts and awards for institutional. development did

not appear to be related to change in

institutional rank in funding from 1967 to 1984,
(See section 2.)

-~ Federal research funding. to universities and

colleges appears to be concentrated in relatxvely

few states and 1nst1tut10n°' however; when federal

research funds are examined by field of sclence,:

states and institutions that rank below the top in

total federal research funds may become among the

top in a particular field of science. Forty

institutions that rank below the top 20 in overall

federal research funds rank within the top 20 _for

one or more fields of science. (See section 3.)

-- Federal research and development fundlng to

universities and colleges by state positively

correlates to varylng degrees with the demographic

and socioeconomic factors of. populatxon size,

number of employed scientists and engineers;

number of Ph.D.'s granted in science and

engineering, and federal research and development

funds to other than universities and colleges.
(See section 4.)
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-- NIH and NSF peer review participants and the

number of NIH and NSF awards are less concentrated
geographically than NIH and NSF research funds.
(See section 5.)

We did not request agency comments because we did not
evaluate the programs of any agencies and do not have any

critical comments about any agencies or organizations.

We are sending copies of this report to the major federal
agencies funding research at universities and to other

interested parties upon request. If you have additional

questions or if we can be of further dssistance in this

matter, please contact me at (202) 275-1000.
Major contributors are listed in Appendix I.

Sincerely yours,

D Zo

Sarah P. Frazier
Associate Director
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SECTION 1
OBJECTIVES, SCOPE, AND
METHODOLOGY




OBJECTIVES

~ The Chairman of the Senate Committee on Appropriations asked
us to determlne the dlstrlbutlon by institution of those
scientific research funds where a peer review-based process:
detérmined or helped to determine how the funds were distributed.
In subsequent discussions with the Commlttee, we agreed to (1)
determine the distribution of federal research funds to
universities and colleges by institution, state, funding agency,
and field of science and (2) analyze the extent to which the
patterns of dlstrlbutlon are accourited for by historical trends,
field of science; and demographic, . socioeconomic, and peer review
factors. The Chairman was also interested in whether statutory
earmarklng of Natlonal Inst;tutes of,Health (NIH) research funds
was related to change in institutional ranking based on total
receipt of federal reseéarch funds.

SCOPE AND METHODOLOGY

To examine the dlstrlbutlon of federal research funds to

universities and. colleges, we obtained data from the National

Science Foundation's (NSF) Division of Science Resources Studies,

and from NIH's Division of Research Grants: NSF provided

historical data for all federal agencies oun federal research and

development obligations to the top 100 institutions for the

fiscal years 1967 (the first year for which we had complete

data), 19760, 1975, 1980, and 1984 (the latest year for which we

had . complete data at the time of our review):. We examined these

years for trends in federal research funding. The top 100

institutions are defined as those unlver51t1es and colleges

receiving the largest amounts of federal research and development

funding for the particular fiscal year. In addition, NSF

provided data for all federal acencies on th~ funding to the top

100 institutions by field of science and by faderal agency for

fiscal year 1984.

. To examine socioeconomic factors for the S50 states and the
District of Columbia, we obtained NSF uata for fiscal yezr 1984
on the number of scientists and englneers employed within a state
and the number of Ph.D.'s granted in science and englneerlng. We
used U.S. Bureau of the Census data for the estimated state
population for 1984 for per capita computatlons. The Department
of Education's National Center for Education Statistics provided _
data on state funding f-r higher educati~na. NIH and NSF provided

w0

,,,,,, advisors by
NIH and NSF to select merltorlous research progects for funding.

2 Earmarklng is the designation by the Congress of partlcular

recipients of appropriated funds.




data by institution and by state for fiscal year 1984 on the

number  of peer reviewers, the number of proposals awarded, and

the number of proposals reviewed. Théy also provided data on the
value of the research awards.

We used these data to:

~-- Examine the trends in federal research fundlng from

fiscal years 1967 to 1984.

- Examlne the relatlonshlp between institutional ranklng in
the top 100 and institutional ranking by field of scieiice

for fiscal year 1984, the latest year for WHiéh,ébmplete
data were avallable., The fields of science used in our

anaiysxs are engineering, physical 5c1ences, math and

computer sciences, environmental sciences, life sciences,
psychology, social sciences, and other sciences not
elsewhere classified. We used NSF definitions for these

fields.

-- Compare the institutional and state ranking in federal
research funds with the number and <alue of NIH and NSF
grants and number of peer reviewers,; awards;,; and _
proposals for each institution and state for fiscal year

1984.

-- eorrelate state ranklngs in federal rééeaxch and

following demographic and socioceconomic factors:

population, number of employed scientists and engineers,
number of Ph.D.'s granted in science and engineering,

state fundlng of hlgher educatlon, and total federal

research and development funds.

10 10




SECTION 2
. GENERAL DISTRIBUTION OF FEDERAL RESEARCH FUNDS TO
UNIVERSITIES AND COLLEGES FROM FI1SCAL YEARS 1967 TO 1984

o The percentage of federal research funds awarded to the

top 100 universities and colleges has remained stable

over the past 17 years.

that constitute the top 100.

o) Earmarkxng of NIH research funds and institutionai

deveiopment award programs did not seem to be related to

change in rark for the top 100 institutions from 1967 to
1984;




Trends in Distribution of ALL Federal R&D Funds to

Universities and Colleges

for Fiscal Years 1967 to 1984

100 Percentage

Fiscal Year
mam Top 100
= === Top 50
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Trends in distribution of federal R&D
funds to universities and colleges
from 1967 to 1984

iﬁ i§§4, over 80 percent of the federal obllgatlons for
earch and development at Universities and colleges were

resea
received by the top 100 1nst1tg;10ns. Th;s proportion has
remained stable over the past 17 years. Figure 2.1 shows:

- The percentage of funds g01ng to the top 100 institutions
decreased slightly from 88 percent in 1967 to 86 percent

in 1984.
-- The percentage of funds going to the top 50 institutions
decreased from 70 percent in 1967 to 67 percent in 1984.

~ 0

-- The percentage of funds going to the top 20 institutions
decreased from 45 percent to 42 percent.

13
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Table 2.1

Changes in thegTopgzﬂglnstltutlons From 1967 to 1984

Fiscal ye3141961
Top 20

Mass Ins: of Technology

University of Michigan

Columbia Univ Main Div

Harvard University
Univ of Illinois
Univ of Cal Berkeley

Stanford University
Univ of cal Los Angeles

University of Chicago

Univ of Wls-Madlson

Cornell University

University of Minnesota

University of Washington

Univ of Pennsylvania

Johns Hopkins Unlversity

New York University
Yale University

University of Maryland

Duke University

Princeton University

Flscai year 1984

Top 20

Johns Hopklns University

Mass Inst of Technology

Stanford University
University of Washington

Columbia Univ Main Div
Univ of Cal Los Angeles

Cornell University
Univ of €al San Diego

Univ. of Wis-Madison

Harvard University

Yale University

University of Michigan

Univ of Pennsylvania
Univ of €al Berkeley
Univ of €al San Francisco

Univ of Southern Cal

University of Minnesocta
Univ of Illinois Urbana
University of Chicago

Pennsylvania State Univ

ol |
w




Lhanges 1n the top 100 1nst1tut10ns
from 1967 to 1984

Although there has been little change over the past 17 years

in the degree to which federal research funds have been

concentrated in ths top 100 institutions, some of the particular
institutions have changed.

Tableé 2.1 shows that 16 of the top 20 1nst1tut10ns have

remained the same for 1967 and 1984. The institutions that had

dropped out of the top 20 were:
-- New York Unlver51tyW77
=— University of Maryland
-- Duke University
—— Princeton University

institutions that were in the top 20 in 1984 but not in 1967

-QH

- Unlver51ty of Caixfornte-San Ffanc1scc
- Un1ver51ty of Southern tallfornla




Ggg(gegown Un;ver51ty
Georgia Institute of Technology
SUNY at Stony Brook

University of California at Irvine

University of California at Santa Barbara
University of Connecticut

University of Idaho o
University of Medicine and Dentlstry of New Jersey
University of Texas Health Science Center, Dallas
University of Texas Health Science Center, Houston
University of Texas Health Science Center, San

~ Antonio )

University of Texas System Cancer Center
University of Vermont and State Agrlcultural

~ College o -

University of Wybmihg

Utah State University

Virginia Polytechnic Institute and State Unlver51ty
Virginia Commonwealth Unlver51ty

Wake Forest University.

Woods Hole Oceanographic Institute




,  Seven instititions were not in the top 50 in 1967 but were
in the top 50 in 1984. They were:

University of Arizona - o
Woods Hole Oceanographic Institute
Boston University = )
Georgia Institute of Technology
University of California-Davis
Oregon State University
University of New Mexico

0000000

Nineteen institutions that were not in the top 100 in 1967
were 1in the top 100 in 1934. (See table 2.2.)

17
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Year
1976
1983

1985

$

o

Statutory Earmarks of NIH Research Funds

Amount

100,000

4;500,000

IﬁéEi: P

Haskell Indian

Junior College

New Mexico State
University
University of West

Virginia

Purpos

Part of the Minority
Biomedical Suppor*
Program

Chimpanzee colony

To develop an .
academiczlly based
center for cancer
prevention,
detection, and
accessibility to _
specialized care for
the Appalachian
region

18




Effect of earmarking and institutional
development award programs

Statutory earmarking and institutional development award

programs are two examples of how jnstitutions can receive federal

research funds outside of the traditional research award system.

Among the concerns expressed by the scientific community about

statutory earmarking of research funds is that recipients may have
an unfair advantagée in receiving future peer-reviewed awards and
that earmarked funds are not awarded on the basis of merit of the
research. We examined NIH research funds with statutory earmarking
because NIH is the largest source of peer-reviewed funds.
 Statutory earmarking of NIH research funds for the 11 years we

examined was minimal. We reviewed NIH apnropriation acts for 1966,
1967, 1970, 1971, 1972, 1975, 1976, 1982, 1983, 1984, and 1985, and
found three instances of congressionally earmarked funds. (See
table 2.3.)

Of these three earmarkings, one is for a junior college which

is not ranked as a university and the other two are too recent to
have an effect on subsequent peer reviewed funding.




Table 2.2

Major Institutional Development Award Programs
From 1457 to 1974

:Program- NSF Science Development Grants

Primary Objective: To increase the number of institutions of
recognized excellence in research and
research education in the sciences.

Time in Effect: 1964 to 1972.
Scope of Effort: $233 million for 102 universities.
Pro jram: NIH Health Sciences Advancement Award Programh

Primary Objective: To expand the nat10na1 capablllty for

number of distinguished blomedlcal research
centers of excellence.

Time in Effect: 1966 to 1974;
Scope of Effort: $26.3 million.
Program: NIH Health Research Facilities

Primary Objectlve Support for constructlon, remodellng,

alteration, and equipping new and exxstxng

buildings to be used for research in health-

related sciences.:

Time in Effect: 1957 to 1972
Scope of _Effort: $535 million.
Program-, NASA Sustalnlng Unlver51t1es Program B

Primary Objective: To utilize universities in its mission-

oriented proqrams, while at the same time

strengthening rather than weakening the
N - universities' traditional teaching function.
Time in Effect: 1962 to 1971.

Scope of Effort: $224.8 million:
program: . DOD Project Themis

Brimary Objective: Support of defense—related multxdl§g;pilnary

research programs at universities not heavily

engaged in research for the federal

- o L govern@ent7 _
Time in Effect: 1967 to 1971:..
Scope of Effort: $95.5 million: Tbe@;gfprngdegfgtart—up

funding for 118 interdiscipl‘nary research
programs at 76 universities.

20 20




Because statutory earmarklng of NiH research funds was

mlnlmai,,we decided to examine programs that provided instituticnail

developmen: awards to determine whether tey had any influence on

changes in institutional ranking:. These award programs. prov1ded

federal funding to selected universities to perform research in.

some _general area or to strengthen_their research capabilities and

can be distinguished from individual project grants that are

- awarded for specific research projects. We reviewed the five major

institutional development award programs that were in effect from

1957 to 1974 to determine whether institutions that receiv=d these

awards had any net change in rank over the 17-year period we

examined. (See table 2.4.)

eomparlng the top 100. 1nst1tutlons in 1967 with the top 100 in

1984, we found 67 iustitutions that were in the top 100 in federal

research funds for both years and had not changed by merging with

other universities or by splitting campuses. Of these 67

institutions:

-~ 22 moved up 6 or more ranks from 1967 t97]§84.

-- 25 stayed within 5 ranks of their 1967 rank.

—- 20 moved down 6 or more ranks from 1967 to 1984:

The average award size for 1nst1tutlons w1th the greatest change in

rank, either up or_down, was similar. 1In addition, these awards

were, on the average about the same as awards made to institutions

with the least change in ranking. (See figure 2.2.)

For the 19 xnstltutlons that entered the top 100 by flscal

year 1984 (listed earlier in table 2.1), 9 receivad institutional

development grants. The average number of awards and award size

was smaller than for the 67 institutions that were in the top 100
of 1967 and 1984.

Our data do not demonstrate that recelpt of 1nst1tutlonal

development awards guarantees an 1ncrease in an institution’ s

ranking for federal research dollars or is essential to entry into

the top 100 institutions:

a2
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influence of Institutional Developient

Award Programs on Chande in
Institutional Rank

Average Number of Awards
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.
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Number of Institutional Changes in Rank, 1967 to 1984

10 Vaiue of Awards in Mililons of Dollars
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Number of institutional Changes i~ Rank, 1967 to 1984
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INFLUENCE OF EEEED Ox SﬁiENﬁEgﬁN,GENERﬁE
DISTRIBUTION OF-

FOR 1984

Federal funding when examined in total appears to be

concentrated in relatively few institutions. and states.

field of sc1enCe, the institutions and atates that rank

below the top in total federal fundlng may become among

the top in a particular field of science.




Figure 3.1

Proportion of Federal Ressarch Punds tc

2%

Psychology

2% L
Math & Eomputer Science

Social Scierice

7%

Environmental Science
Life Science

Physical Science

Engineering

Fiscal Year 1983

Féﬁfééi National Science Foundation:
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éié;:wieél 5f federal research
funds to institutions
by fields of science

__ wWhen federal research fundlng to institutions is examined in

tofal, it appears concentrated in a few inetitutions and states.
Hownvpr,,when it is examined by field of science, it becomes more

dispersed and institutions and states that rank below the top in

tetal lundlng rise into the top for a partlcular field of science;

fleld of sc1ence recelves affecta the rank of ;nstltutlons and

states with respect to tctal funds. Institutions that receive a
1a*g@r pertion of funds ir a highly funded field of science will

ranitc higher in total receipt of federal research funas. Slmllarly,

states that have a larger number of institutions receiving funds in

highly funded fields of science generally will rank higher in total

receipt of federal resezrch funds.

greatestfproport;on of federal research funds to institutions--

over 50 percent. Engineering raceives the next hijhest proportion

of funds.



Institutional rank

,ﬁiwﬁecause the life sciences receives the hlghest proportxon of
federal research funds, institutions that rank highly in the 1ife

sciences tend to rank highly in total recelpt of federal research

funds. None of the institutions that ranks in the top 20 for 1life

sciences ranks below 27 in total federal research funds.

Institutions that receive little or no life sciences funds and
therefore may rank low in total Fedéral research funds may
nevertheless rank high within other fields of science. (See table

3.1.) For example:

~~ In ?nV1ronmental science, Oreqon State Unlversxty raggs 6

while in total federal researcn funds it ranks 47. The
Hnlver51ty of Miami ranks 8 while in total federal research

funds it ranks 59.

-- In. englneerlng, the University of New Mexico and New Mexico
State University rank 8 and 9, reSpevt1ve]y, while overall

they rank 50 and 63, reep:ct1Vely. _The University of
Dayton ranks 11 in engineering and 82 overall.

Of the 80 1nst1tut10ns ranklng below the top 20 in overail
federal research funds, 40 rank in the top 20 for one or more
fields of science. (See table 3.2.)

26



Table 3.1
Rankings of the Top 20 Universities and Colleges by Field of &Lence—Eor—1382i

Field Total
of federal
science R&D
rank Life sciences rank
1 JOHNS HOPKINS UNIVERSITY 1
2 UNIV OF CAL SAN FRANCISCO 15
3 UNIVERSITY OF WASHINGTON 4
4  YALE UNIVERSITY 1
5  UNIV OF CAL LOS ANGELES ¢
6 HARVARD UNIVERSITY 10
7  STANFORD UNIVERSITY 3
8  COLUMBIA UNIV MAIN DIV 5
-9 UNIV OF PENNSYLVANIA 13
10  UNIV OF WIS-MADISON 5
1 UNIVERSITY OF MICHIGAN 12
12 YESHIVA UNIVERSITY 27
13 UNIVERSITY OF MINNESOTA 17
14 WASHINGTON UNIVERSITY 24
15  CORNELL UNIVERSITY 7
16  DUKE UNIVERSITY 23
17 UNIV OF CAL SAN DIEGD 8
18 UNIV OF CAL BERKELEY 14
19 MASS INST OF TECHNOLOGY 2
20  UNIVERSITY OF CHICAGO 19

Physical sciences

1 MASS INST OF TECHNOLOGY 2
2 STANFORD UNIVERSITY 3
3 CORNELL UNIVERSITY 7
4 CALIFORNIA INST OF TECH 29
5 UNIV OF WIS-MADISON 9
6 UNIV OF ILL URBANA 18
7 UNIV OF CAL BERKELEY 14
8 UNIV OF PENNSYLVANIA 13
9 UNIVERSITY OF ROCHESTER 25
10 UNIVERSITY OF CHICAGO 19
1 UVIV OF CAL LOS ANGELES 6
12 UNIV OF TEXAS AT AUSTIN 22
13 UNIV OF MD COLLEGE PARK 44
14 HARVARD UNIVERSIVY 10
15  MICHIGAN STATE UNIVERSITY 38
16 UNIV OF CAL SAN DIEGOD 8
17  COLUMBIA UNIV MAIN DIV 5
18 INDIANA UNIVERSITY 49
19 YALE UNIVERSITY 11
20 JOHNS HOPKINS UNIVERSITY 1

Field
] of
science

rank

-
OO DI NN D WN -
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JOHNS HOPKINS UNIVERSITY

MASS INST OF TECHNOLOGY

GEORGIA INSTITUTE OF TECH
UNIV OF SOUTHERN CAL
UNIV OFVTEXAS AT AUSTIN

PENNSYLVANIA STATE UNIV
STANFORD UNIVERSITY
UNIVERSITY OF NEW MEXICO
NEW MEXICO STATE UNIV
UNIVERSITY OF WASHINGTON
UNIVERSITY OF DAYTON
CARNEGIE-MELLON UNIV
UNIV OF ILL URBANA

UNIV OF CAL SAN DIEGO

CORNELL UNIVERSITY
UNIV OF CAL BERKELEY

UNIVERSITY OF IDAHO
UNIVERSITY OF MICHIGAN

PURDUE UNIVERSITY

CASE WESTERN RESERVE UNIV

Env ii‘(‘i'ﬂ""": al

UNIVERSITY OF WASHINGTON

MASS INST OF TECHNOLOGY
COLUMBIA UNIV MAIN DIV
OREGON STATE UNIVERSITY

UTAH STATE UNIVERSITY

UNIVERSITY OF MIAMI
CORNELL UNIVERSITY
COLORADO STATE UNIVERSITY
UNIVERSITY OF MICHIGAN
UNIV OF HAWAII-MANOA

CALIFDRNIA INST OF TECH

UNIV OF CAL LOS ANGELES
UNIV OF MD COLLEGE PARK
UNIV OF SOUTHERN CAL

UNIVERSITYVDF COLORADOD

STANFORD UNIVERSITY

UNIVERSITY OF ARIZONA

TEXAS AZM UNIVERSITY

Total
federal

R&D

Vi N o ]

59

[E¥)

65
12
66
29
44
16
21

35
52

Q
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Field
of

rank
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Beience

Rankinge of the

Top 20 Universitiea and Colleges by Field of Science For 1984

Social sciencea

UNIVERSITY OF MICHIGAN
OHID STATE UNIVERSITY _
UNIV OF CAL LOS ANGELES

UNIV_OF WIS-MADISON
STANFORD UNIVERSITY
HARVARD UNIVERSITY ____
JOHNS HOPKINS UNIVERSITY
UNIV OF ILL URBANA _

UNIVERSITY OF PITTSBURGH

MICHIGAN STATE UNIVERSITY
UNIV OF NC AT CHAPEL HILL
UNIV OF PENNSYLVANIA_

COLUMBIA UNIV MAIN DIV

UNIV OF TEXAS AT AUSTIN

YALE UNIVERSITY
UNIVERSITY OF MINNESOTA

UNIVERSITY OF WASHINGTON
UNIV OF CAL BERKELEY
UNIV_OF CAL_ SAN FRANCISCO

PENNSYLVANIA STATE UNIV

Math 8nd comouter Soiences

STANFORD UNIVERSITY
UNIV OF WIS-MADISON
MASS INST OF TECHNOLUGY

NEW YORK UNIVERSITY

UNIV OF CAL BERKELEY
UNIV_OF MD COLLEGE PARK

UNIV OF ILL URBANA

UNIVERSITY OF WASHINGTON

UNIV OF TEXAS AT AUSTIN

UNIV OF CAL LOS ANGELES
UNIV OF PENNSYLVANIA

GEORGIA INSTITUTE OF TECH

PRINCETON UNIVERSITY

BROWN UNIVERSITY

YALE UNIVERSITY
UNIV OF NC AT CHAPEL HILL

PURDUE UNIVERSITY
HARVARD_UNIVERSITY

CARNEGIE-MELLON UNIV

Total
federal
R&D

rank

12

N O W

acience
rank

@O ~NOWNE WN

O WVWODNONWVNEWN O

Ng 100 '~ 1IN

10
1

13
14
15
16
17
18
19
20

where classified

STANFORD UNIVERSITY
UNIVERSITY OF MINNESOTA
UNIV OF TEXAS AT AUSTIN
RUTGERS THE ST UNIV OF NJ
UNIVERSITY OF MICHIGAN
UNIVERSITY OF WASHINGTON
HARVARD UNIVERSITY
UNIVERSITY OF COLORADO
JOHNS HOPKINS UNIVERSITY
OREGON STATE UNIVERSITY
TUFTS UNIVERSITY

WAKE FOREST UNIVERSITY
UNIV OF MD BALT PROF SCH
UNIV OF CAL_SAN FRANCISCO
MASS INST OF TECHNOLOGY
YALE_UNIVERSITY
UNIVERSITY OF IOWA
UNIVERSITY OF FLORIDA
COLUMBIA UNIV MAIN DIV
UNIV OF ILL CHICAGO

Psychology

UNIVERSITY OF PITTSBURGH
STANFORD UNIVERSITY

UNIV OF CAL BERKELEY __
UNIV OF CAL LOS ANGELES
UNIVERSITY OF MICHIGAN
UNIVERSITY OF WASHINGTON

JOHNS HOFKINS UNIVERSITY

UNIV OF SOUTHERN CAL
UNIV OF ILL URBANA

UNIV OF CAL SAN FRANCISCO

RUTGERS THE ST UNIV OF NJ

UNIVERSITY OF MINNESOTA

UNIVERSITY OF COLORADO

UNIV OF PENNSYLVANIA

PENNSYLVANIA STATE UNIV

MASS INST OF TECHNOLOGY
HARVARD UNIVERSITY
UNIV OF CAL SAN DIEGO
DUKE UNIVERSITY

BOSTON UNIVERSITY

Other sciencea; not elae-

federal
R&D

28
14

12

16
18
15
68
17
21
13
20

10

23
42

28




_Dabi ,3,2
Inst;tut;anngank;nggi ' i
E;elds4cﬁgscienceu3utguntgingthegiopg2ogﬂve£allf
Federal _ )
R&D rank Geographic

Institution PY 1984 State region?
Brown University 71 Rhode Island New England
Tufts University 58 Massachusetts Néew England
Woods Hole Oceanograpl.ic Inst 40 Massachusetts New England
Boston University 42 Massachusetts New England
Unlver51ty of Rochester ) 25 New York Middle Atlantlc
Carnegie~Mellon University 60 Pennsylvania Middle Atlantic
Princeton University 56 New Jersey Middle Atlantic
Yeshiva University 27 New York Middle Atlantic
Rutgers the State Univ of NJ 68 New Jersey Middle Atlantic
New York University 26 New York Middle Atlantic
University of Pittsburgh 28 Pennsylvania Middle Atlantic
University of Miami 59 Florida South Atlantic
Duke University 23 N. Carolina South Atlantic
Univ of MD Balt Prof Sch 76 Maryland South Atlantic
University of Florida 39 Florida South Atlantic
Georgia Institute of Tech 43 Georgia - South Atlantic
Wake Forest University 96 N. Carolina South Atlantic
Univ of NC at Chapel Hill 30 N. Carolina South Atlantic
Univ of MD College Park 44 Maryland South Atlantic
Univ of Illinois Chicago 73 Illinois E. North Central
Michigan State University 38 Michigan E. North Central
University of Dagton 82 Ohio E. North Central
Indiana University 49 Indiana E. North Central
Purdue University 37 Indiana E. North Central
Case Western Reserve Univ 34 Ohic E. North Central
Ohio State University 32 Ohio E. North Central
University of Iowa 31 Iowa W. North Central
Washington University 24 Missouri W. North Central
Univ of Texas at Austin 22 Texas W. South Central
Texas A&M University 52 Texas W. South Central
Colorado State Unlver51ry 65 Colorado Mountain
New Mexico State Univ 63 New Mexico Mountain
University of Idaho 91 Idaho Mountain
University of Arizona . 35 Arizona. Mountain
University of New Mexico 50 New Mexico Mountain
Utah State University 85 Utah Mountain
University of Colorado 21 Colorado Mountain
Univ of Hawaii~Manoa 66 Hawaii Pacific
Oregon State University 47 Oregon . Pacific
California Inst of Tech 29 cCalifornia Pacific

Number of institutions 40

aas defined by the National Science Foundation.
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of science

The top 10 states accounted for about 65 percent of the

total federal research funds to institutions in 1984. fThese

states in order of receipt of federal research funds are:

CaiIfornIa

New York

Maryland.

Massachusetts

Pennsylvania
Texas

Illinois
Michigan

North Carolina
Washington

O 00 ~J OV U1 i LU 10
el

QO e e
.

__ States that rank below the top 10 in total federal résearch

funding to instituticns. can nevertheless rank in the top 10 for a

particular field of science: (See table 3.3.) Utah, for _ _

example, ranks 8 in environmental science and 24 in total federal

research funds. New Jersey ranks 9 in math and computer science

and 22 in total federal research funds.
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_ .. Tabie 3.3 =
State Rankings by Fields of Science
For 1984

Field of Federal Field of Federal
science Life R&D science i - R&D
rank sciences rank rank Engineering rank

California.
Pennsylvania
Massachusetts
New York

New Mexico
Ohio

Texas

Georgia
Illinois

California
New York
Massachusetts
Texas .
Pennsylvania
Illinois

N. Carolina
Connecticut
Michigan

N,

}—l‘
OV U N U W

-
L)

H\
00 N RO W N3 U IGY i D I

CUDIRU D W

)

OV OO UV B W N -
H\

H '

Physical Environmental
sciences sciences

Massachusetts 4
California 1
New Yook 2
Washington 10
Colorado 15
Florida 17
Oregon 21
Utah 24
Texas 6
Maryland 3

California
Massachusetts
New York
Illinois
Pennsylvania
Texas

Indiana
Michigan
Maryland
Wisconsin

QW NV it LS N,
W 100 100 100 10V 1UT Ing 1D i
O W00 ~JIoY Uil IR

[
L
[

Social Other

sciences sciences
California California
NewYork 2 2  Massa

Michigan Texas
Pennsylvania Oregon 2
Massachusetts New York

Illinois
Ohio. __ .
N. Czrolina

Michigan
Minnesota
N. Carolina

N
WO O N Vi -

[y
WO 3 dUIo N

Wisconsin 1 New Jersey 2

O \D 00/ ~J OV UT it (o N,
OO0 INICY Ui W IN)

H '

Maryland

=

Texas
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.. Table3.3
State Rankings by Fields of Science
For 1984

Field of Math & Federal Field of
science camputer RsD - science
rank sciences rank rank Psycholoav

California
Pennsylvania
New York

California
New York
Massachusetts

Pennsylvania Massachusetts
Illinois 11linois

Maryland
Texas
Michigan

N. Carolina

=
I
0
8
@
=
=]
)

O 00 O I W
;%:
0
8§
N

W N W W, OV ~d U1 N
QO 00 ~I OV W N

i—.l‘
Hl‘

N O 00 OV U0 ~J i N, U =

N
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COMEARISON OF FEDERAL RESEARCH FUNDING

TO RELATED SOCIOECONOMIC AND DEMOGRAPHIC FACTORS

State rankings in receipt of federal research funds to
institutions highly correlate with such factors as

population, number of employed scientists and engineers,
number of Ph.D.'s granted. Correlations between federal

research funds to institutions and such factors as state

per capita federal research funds to institutions and

federal extramural research and development funds to
other than 1nst1tut10ns dre moderate., Stateée per cdpita
funding of higher education does not correlate with
federal research funding.

Total federal research funds are highly correlated to NIH

research grant funds and, in turn, NIH research grants_
are highly corréelated to NIH réSéarch grants to medical
schools.
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Table 4.1

Rank Order Correlations for Demographic

and Socioeconomic Factorsa
1984

Population rank 0.85
Employed scientists/engineers 0:92
No. of Ph.D.'s granted in science/engineering 0.94
Stateé per capita funds to higher education 0:01
State per capita federal R&D to institutions 0:52

Federal extramural R&D to states )
excluding universities and colleges 0.77

a8A high number indicates a high correlation:
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We wanted to determlne whether state demographic and

socioeconomic factors influenced the patterns of distribution of

federal research funds to institutions in those states.

Demographic and socioeconomic factors are important as indicators

of the resources a state has available that enable it to compete
for federal research funds.

U51ng a rank order correlatIon,3 we compared fe@gral

research funding with state demographic and socioeconomic

factors. (See table 4:1.) The results of the rank order

correlation show the degree to thch state rankxngsrfor various

factors relate to state rankings in federal research funds to
institutions.

Dimographic factors

_ Population is a primary fééEé?;Eé be consx@grggflnrrelatlon
to federal réSééroh funds. (See table 4.2.) Consideration of

whether there is "undue concentration" of federal reseazch Ffunds

involves the question of whether differences between the states

simply reflect differences in population size; that is, does the

distribution of federal research funds simply m1rrorreach state's

population. We found that generally states that rank hlgbf}gf

population rank high in federal research funds to institutions:

For example, California and New York rank first and second,

respectively, in federal research funds and in populatlon.

Nevada, Montana, and South Dakota rank 49, 50, ard 51, in federal

research funds and 43, 44, and 45 in populatlon, respectively.

Although tlie more populous states generaliy recelved more

federal research fundlne than the less populous states, we found

that there were substantlaL dlfferences between states with

respect to the per capita share_of funds received: Tables 4.2

shows that some states with smaller populations receive a higher

per capita amount of federal research funds. For example,

Vermont ranks 49 in _population but 9 in per capita federal

research funds and Neiw Mexico ranks 37 in population but 4 in per

capita federal research funds.

We also wanted to see whether success in. receiving federal
research funds reflected the state's own commitment to. higher

education by using the state's per capita funding to higher

373395 order correlation measures the extent to which two.
variables are related or tend to vary together. Correlations

vary between values of =1.00 and +1.00; both extremes represent

perfect relatlonshlps. A correlatlon of zero indicates the



educat*on as ail 1ndlcator of 1ts commltment. We found that state

per caplta fundlng of higher education has a low rank order

correlatlon with federal research funds to institutions within a

state. For example, Alaska, which ranks 46 in federal research

funds to institutions, ranks cirst in state per capita funding to

higher education. wYomIng, wvhich ranks 42 in federal research

funds, ranks second in state per capita funding to higher
education.
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California
New York
Maryland
Massachusetts
Pennsylvania
Texas - _
I1Yinois
Michigan

N. Carolina
Washington
Ohio
Connecticut

Florida
Indiana
Virginia
Minnesota
Oregon
New Jersey
Tennessee
Utah -
New Mexico

Louisiana .
Rhode Island
Kansas
Hawaii
S._Carolina
Oklahoma
Nebraska

New Hampshire
Kentucky
Vermont
Mississippi
Idaho
Wyoming

N. Dakota
Arkansas

West Virginia
Alaska
Delaware
Maine

Nevada
Montana

S. Dakota

Total

State Rankings for Demographic Factors, 1984

_Federal

RsD funds

to insti-
tutions

FY 1984 Rank July 1984 Rank

(000 omitted)

$ 792,770
581,251
532,841
453,875
289,29
280,464
226,377
157,889
155,208
154,323
148,999
128;786

$5,612,504

population

25,622 1
17,735 2
4,349 19
5,798 12
11,901 4
15,939 3
11,511 5
9,075 8
6,165 10
4,349 20
10,752 7
3,154 27
3,766 16
5,837 11
3,178 26
5,008 15
10,976 6
5,498 14
5,636 13
4,162 21
2,674 30
7,515 9
4,717 17
1,652 35
1;424 37
2,910 29
3,990 22
3,053 28
623 47
4,462 18
962 42
2,438 32
1,039 39
3,300 24
3,298 25
1,606 36
977 4]
3,723 23
530 49
2,598 31
1,001 40
511 50

_ 686 46
2,349 33
1,952 34
500 51
613 48
1,156 38
911 43
824 44

federal
R&D to
insti--

tutions

$ 30.94
32.77
122.52
78.28
24.31
17.54
19.67
17.40
25,18
35.48
13.86
40.83
26.60
16.90
30.76
18.78
$8.34
15.89
14.76
17.71
27.16
$9.47
13.96
39.81
45.95
21.28
15.16
17.78
73.99
_8.99
36.61
10.69
23.76
7.40
. 7.28
14:83
22.94
5.72
34.74
6.97
15.75
30.04
19.73
5.08
5.67
21.22
16.51
6.92
8.01
8.51
6.66

Per capita

Per capita
state funds
to higher

education

$144.44
133.58
117.68
66.57
. 67.96
154.15
98:.79
108.71
137.17
129.98
85.53
75.58
155.50
100.39
109.89
78.36
91.64
98.50
97.54
111.7X
133.24
87.32
.79.83
125.66
129.74
138.82
109:42
140.05
101.09
116.52
196,71
151.51
163.08
113.18
107.90
1A4:22
43.63
118.81
_61.85
125.82
105.48
225.03
158.88
86.54
97.08
326.71
121:31
68.80
78.13
117.93
80.81

$113.90




Socioecoronic factors

We wanted to examine the factors that pertain more directly
to research capaclty of states. (See table 4.3.) Two.
socioeconomic factors that indicate the availability of
researchers within a state are the number of employed scientists

and englneers and the number of Ph.D.'s granted in science and
engineering by institutions in the state. We compared. these two

factors w1th federal research fundlng to 1nst1tutlons and found

englneers and in number of Ph.D.'s granted in science and

engineering rank high in federal research funds to institutions.

Federal extramura1 research and development funding to
states is an indicator of the total federal research funding a

state rece1Ves in addltlon to research funds for universities and
colleges., Federal extramural research and development funds

include all federal research and _development funds obligated to a
state; including research funds for federally funded research and

deveiopment centers, industrial firms, universities and colleges,

nonprofit institutions, and state and local governments. We

subtracted out federal research funds to un1vers1t1es and

colleges so as not to count it twice. We wanted to determine

whether extramural research funds and research funds to B

institutions were related We found that federal extramural

research funds to institutions. The top 10 states rece1v1ng

federal extramural research and development funds include 5

states that are notrln the top 10 states for total federal

research funds to institutions. They are Virginia, New Mexico,
Ohio, Florida, and New Jersey.
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Table 4.3
State Rankings for_ Socioeconomic Factors
1984
Federal _Federal
_ R&D ] extramuratl
_funds to TZmpleyed = No. of R&D to
universities scientists/ Ph.D.'s states

State and colleges engineers granted (a)
California 1 1 1 1
New York 2 2 2 3
Maryland 3 10 15 6
Massachusetts 4 9 4 -2
Pennsylvania 5 L 6 12
Texas 6 3 5 7
Illinois 7 6 3 18
Michigan 8 8 8 22
North Carolina 9 19 -9 26
Washington 10 12 14 i1
Ohic 11 5 -1 8
Connecticut 12 16 19 15
Wisconsin 13 21 i1 39
Georgia 14 22 20 27
Coloraco 15 15 17 21
Missouri 16 17 18 14
Florida 17 13 12 9
Indiana 18 20 10 28
Virginia 19 14 16 4
Minnesota 20 18 21 13
Oregon - 21 25 217 36
New Jersey 22 7 13 10
Tennessee 23 23 24 16
Utah 24 30 26 25
New Mexico 25 34 37 5
Iowa - 26 31 23 33
Alabama 27 26 32 20
Arizona 28 28 22 23
DC 29 11 25 17
Lousiana. 30 24 33 32
Rhode  Isladnd 31 42 31 35
Kansas 32 33 28 31
Hawaii .= 33 35 40 45
South Carolina 34 29 29 29
Oklahoma 25 27 35 40
Nebraska = 36 41 34 48
New. Hampshire 37 40 41 30
Kentucky 38 32 36 44
Vermont . . 39 48 43 42
Mississippi 40 36 30 41
Idaho 41 39 47 24
Wyoming 42 49 45 43
North Dakota 43 50 46 46
Arkansas 44 43 42 49
West Virginia 45 38 39 37
Alaska 46 45 5t 47
Delaware 37 37 38 34
Maine 48 44 39 38
Nevada 49 47 48 19
Montana 50 46 43 51
South Dakota 51 51 50 50
(a) Excludes federal R&D to universities and colleges.
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Relatronshlprofrﬁiﬁ research grants to

Because NIH research grants represent 43 percent. of the

influence a state's ranking in total federal research funds. We

also wanted to determine whether NIH research grants to medical

schools and the size of the medical school, as measured by the

number of facuity, are related to a state's ranking in federal
research funds.: NIH research grants to medical schools are about

55 percéﬁE nf total NIH research grants.

funds (.95):. We also found a hlgh correlation between the number

of medical school faculty and a state's ranking in federal
research funds (:87). 1In addition state rankings for total NIH
research grants highly correlated to state rankings for NIH
research grants to medical schools (.97). This indicates that

the extent of research activity at medlcal schools is assoc1ated

with the state's rank in overall federal research funding.
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NIH and NSF peer review participants and the number of

NIH and NSF awards are less concentrated than NIH and NSF
research funds.

Success rates for rece1v1ng NIH and NSF research funds

can vary widely depending on the institution and are not

necessarlly retated to rank within the top 100.

rev1ewers from outsxde their agencxes, were less

concentrated in the top 10 states than the funds awarded

by the Department of Defense (DOD), which uses internal

agency reviews:



Percent of NSF_and NIH Research Funds

to Top 10 States by Peer Review Factors

100 Percentage

Ressarch Peer © proposals Proposals
Funds Reviewers Awarded Reviewed
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Peer rev1ewers from academla, 1ndustry, or other government

projects for fundlng., According to NIH and NSF officials, peer
reviewers are chosen for their expertise and serve as advisors
only. NIH and NSF prohibit peer reviewers from reviewing
proposals from their home institutions:

community as an "old boy s network” that is biased in favor of

established researchers and institutions. Measuring the valldlty

of this criticism is a difficult task because peer review is

subjective,; involving judgment of many people on the merits of

the proposed research. However, it is possible to examine the

relationship between selected aspects of the awards process and
the results of the process. We examined two kinds of

relationships: (1) the relationship between the geographic and

Instlthtlonal distribution of awards with the distribution of

peer reviewers and (2) the relationship between the amount of

funding and the success rate? of states and institutions.

LI ST
reviewers and awards

To examxne the concentratlon of peer reviewers and awards,

we compared the states and institutions of the peer reviewers

that NIH and NSF used as advisors in 1984 with (1) total NIH and

NSF research funds to states and institutions and (2) total

proposals reviewed by and awarded to NIH and NSF from the states
and institutions.

By state; the data showed that:

-- For NSF, the top 10 states accounted for 67 percent of

NSF research funds to 1nst1tutlons. These states

supplied 57.2 percent of the peer reviewers, prov1deé

54.3 percent of the proposals reviewed, and received 58.2

percent of the proposals awarded.

-- For NIH, the top 10 states accounted for 68 percent of

the research funds to institutions. These states
supplied 58.6 percent of the peer reviewers; prov1ded .

61:2 percent of the proposals reviewed, and received 64.6

percent of the proposals awarded. (See figure 5.1.)

4 gSuccess rate is the percentage of proposals which receive
awards relative to the total number of proposals reviewed.
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_ By institution, distribution of peer reviewers showed
similar relationships. (See figures 5,2 and 5.3.) The data
showed that:

-- For NSF, the top 20 institutions supplied approximately

25 percent of the peer reviewers. They received about 24

percent of the proposals awarded and about 46 percent of

NSF researech funds to institutions:

== For NIH, the top 20 iiﬁiéEiEiﬁEiBﬁéméﬁﬁﬁiiéaféch}iii:, 30

percent of the peer reviewers. They received about 33
percent of the proposals awarded and about 44 percent of

the NIH research funds to institutions.:




Figure 5.3

~ Comparison of ﬁ;ﬁiﬁeSéaréh Funds
to Institutions with Peer Reviewers
and Proposals Awarded

100 Percentage

80

Top 30 Top 40 Top 50

Top 10
Rsnk of Institutions
[ namer of Peer Reviewers

R&D Funds

Proposals Awarded
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Success rate

We examined Success rate to assess the p0551b111ty that
lower ranked Schools may actually have a better success rate as a
proportlon of proposals rev1ewed On an 1nst1tut10nal ba51s, we

for NIH and,40,percent for NSF. ,NIH?and ESF success rates for,
the top 20 institutions are in the 36 to 76 percent range, with
an average- success rate of 43 percent for NIH and 50 percent for
NSF. Institutions ranking below the top 20 have success rates in
the 12 to 70 percent range, with an average success rate of 38
percent for NIH and 35 percent for NSF.




Researchgﬂnndngrom4NSE14NIH, and DOD

Tctal federal L S o Agency
R&D to. External peer review internal review
institutions NSF NIH DOD
California California California Maryland
New York New York New York California
Maryland 2= Mascsachusetts Massachusetts Massachusetts
Massachusetts TIiiinois Pennsylvania Pennsylvania
Pennsylvania Pennsylvania Texas Texas
Texas Michigan I11inois New Mexico
Illinois " Texas Maryland New York
Michigan indiana N.Carolina Georgia
N. Carolina Washington Connecticut Ohio
Washington Wisconsin Washington Washington
Table 5.2

Percent of Researchgan

dgﬁéyeigpmentgtogmopglﬁ
States by Total Federal and by Selected Agencies

o . Percent
Federal research funds to top 10 states 64.6
NSF research funds to tcp 10 states 67.1
NIH research funds to top 10 states 68:.0
POb research funds to tep 10 states 82.0
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Effect of external peer review on

distribution of research funds

Because external peer review> has been criticized as being

biased, we compared state rankings for externally peer reviewed
funds as represented by NIH aad NSF to state rankings for DOD
research funds; which are generally not externally peer reviewed.
We wanted to determine whether external peer review or internal
agency review would make a difference in the state rankings and

whether funding awarded through external peer review was more
concentrated.:

For 1984, the data showed that:

== A core of states rank within the top 10 for total federal

research funds from NIH, NSF, and DOD. These states are

California; New York; Massachusetts, Pennsylvania, Texas,

and Washington:

== DOD research funds; which are generally not externally

peer reviewed, are more concentrated in the top 10 states
than are NIH and NSF research funds. (See tables 5.1 and
5.2:7)

This comparison does not indicate that the peer review
process by itself yields a more concentrated distribution of
funds.

° External peer review is peer review by experts located outside

the agency awarding grants.
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SECTION 6

SUMMARY
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Although distribution of total rederai research funds to

institutions appears to be concentrated in a few states and

institutions, this overall picture can be misleading. When

related factors that influenc2 the patterns of dlstr;butzon of

federal researcb funds are examined, a clearer picture is
presented.

Patterns of d1str1but10n of total federal research funds to

and that once an institution becomes well established in a

particular area, it is able to contlnually attract federal

research funds. However, tne system is not closed because
In this period, the data do not necessarlly shcw a reiatlonshlp
between change in an institution's rank and statutory earmarking

and past insf:itutional development award programs.

Because fields of science receive different proportions of
federal research funds, an 1nst1tut10n s overall rank will be
affected by the field or fields of science in which it ranks
highly, if any. Instititions that rank highly in life science
research tend to rank h:gher in federal research funds because
life science contributes over 50 percent of all federal resSearch
funds.

~ Demographic and socioeconomic factors, including pcpulation,
employed scientists and engineers, numker of Ph.D.'s granted in
science and eigineering, state per capita funds to higher
education, and federal extramural research and deverppment, are
aSS'o"ciEté'd With é stété Q ranking in fédérél réséarch f'lii'i'dé §(5

schouls rece1ve the maaorlty of 11fe sciences research funds.

While peer reviewed NIH and NSF research funds appear to be
concentrated in a few institutions and states, peer reviewers are
more W1dely dlsbursed and therefore are not ‘necessarily where the

represented by NIH and NSF, are less concentrated in the top 10
states than DOC research funds, which are generally not
externally peer reviewed. This comparison indicates that peer
review does not by itself account for thé concéntration of
federal research funds to institutions.
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